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PURPOSE: To accurately compensate temperature by supplying DC current while superposing on the 
AC current of a coil, detecting a DC voltage outputted from the coil by the DC current, and compensating 
an output voltage owing to the temperature change of the resistance of the coil based on the voltage. 
CONSTITUTION: A constant amount of DC current is superposed, via an LPF 23 from a DC constant 
source 22, to an AC voltage supplied from an AC voltage generator 12 via an AC amplifier 14. The 
applied current generates a DC voltage proportional to a conductor resistance and outputs it to an R-V 
converter 24 via an LPF 25. The converter 24 adds a DC voltage at a specific level to the output of a 
linearizer 18 based on the output level, and performs compensation so that the output voltage of the 
linearizer 18 becomes equal to the output voltage at a setting conductor resistance, thus simply and 
accurately compensating temperature. 
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[Claim(s)] 

[Claim 1] Supply alternating current to a coil, generate an alternating current magnetic field 
from said coil, and the eddy current from which magnitude differs with the variation rate of the 
location of a device under test is guided. In the eddy current type displacement sensor which 
detects the variation rate of a device under test based on the output voltage of said coil which 
changes with the magnitude of this eddy current A direct-current supply means to be overlapped 
on said alternating current and to supply a direct current to said coil, A direct-current-voltage 
detection means to detect the direct current voltage outputted from said coil by the direct current 
supplied by said direct-current supply means, The eddy current type displacement sensor 
characterized by having an amendment means to amend change of the output voltage of said 
coil accompanying the resistance change by the temperature of said coil, based on said direct 
current voltage detected by said direct-current-voltage detection means. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the eddy current type displacement sensor 
which starts an eddy current type displacement sensor, especially performs temperature 
compensation. 
[0002] 

[Description of the Prior Art] If a conductor approaches the coil with which alternating current 
is flowing, an eddy current will flow to a conductor, an alternating current field will occur, and, 
thereby, the impedance (inductance) of a coil will change. An eddy current type displacement 
sensor is a thing using change of the impedance of this coil, detects change of the impedance 
which changes with the variation rates of a device under test with an electrical potential 
difference etc., and detects the amount of displacement of a device under test. 
[0003] By the way, the impedance of a coil changes also with the temperature changes of an 
operating environment. That is, since lead-wire resistance of a coil changes with temperature, 
measured value receives effect in the temperature of an operating environment. For this reason, 
thermo-sensitive devices, such as a thermistor, were conventionally embedded in the sensor 
head section loaded with a coil, temperature was detected, temperature compensation of the 
amount of displacement measured from this temperature was performed, or the coil was rolled 
with lead wire with a small temperature coefficient, and it was devising [ making it the 
measured value of the amount of displacement not influenced to a temperature change etc., 
and ]. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when a thermo-sensitive device is 
installed in the sensor head section as mentioned above, while the number of the hearts of the 



interconnection cable from the sensor head section increases and wiring becomes complicated, 
since any temperature other than the sensor head section cannot be grasped, the value of the 
lead-wire resistance on wiring in an interconnection cable etc. is not known, but there is a 
problem that temperature compensation with a high precision is not expectable. 
[0005] Moreover, required [ special wire rods such as a manganin, ], when lead wire with a 
small temperature coefficient is used for a coil, since the ingredient with low temperature 
coefficients, such as a manganin, has the large specific resistance value, the number of turns of a 
coil cannot be increased. Therefore, it is necessary to raise an exciting frequency to about 
several MHz, and a problem peculiar to RF circuits, such as a cure against a noise, arises in this 
case. 

[0006] This invention was made in view of such a situation, and it is cheap and it aims at 
offering the eddy current type displacement sensor in which the temperature compensation of 
high degree of accuracy is possible. 
[0007] 

[Means for Solving the Problem] In order to attain said object, this invention supplies 
alternating current to a coil, and generates an alternating current magnetic field from said coil. 
In the eddy current type displacement sensor which detects the variation rate of a device under 
test based on the output voltage of said coil which guides the eddy current from which 
magnitude differs with the variation rate of the location of a device under test, and changes with 
the magnitude of this eddy current A direct-current supply means to be overlapped on said 
alternating current and to supply a direct current to said coil, A direct-current-voltage detection 
means to detect the direct current voltage outputted from said coil by the direct current supplied 
by said direct-current supply means, It is characterized by having an amendment means to 
amend change of the output voltage of said coil accompanying the resistance change by the 
temperature of said coil, based on said direct current voltage detected by said 
direct-current-voltage detection means. 
[0008] 

[Function] According to this invention, in order to detect the amount of displacement of a 
device under test, it superimposes on the alternating current supplied to a coil, and a direct 
current is supplied to said coil with a direct-current supply means, and a direct-current-voltage 
detection means detects the direct current voltage outputted by this direct current from said coil. 
And based on said direct current voltage detected by said this direct-current-voltage detection 
means, an amendment means amends the output voltage of said coil accompanying the 
resistance change by the temperature of said coil. The amount measurement error of 
displacement by lead-wire resistance of the coil which changes with these depending on 
temperature can be amended. 



[0009] 

[Example] The desirable example of the eddy current type displacement sensor which starts this 
invention according to an accompanying drawing below is explained in full detail. Drawing 1 is 
the block diagram showing one example of the eddy current type displacement sensor 
concerning this invention. The eddy current type displacement sensor shown in this drawing 
mainly consists of the sensor head 10, the alternating-voltage generator 12, an alternating 
current amplifier 14, a rectifier 16, the linear riser 18, amplifier 20, a direct-current constant 
current source 22, and a resistance electrical-potential-difference converter (R-V converter) 24. 
[0010] If the alternating voltage of the fixed amplitude and constant frequency is outputted from 
the alternating- voltage generator 12, this alternating voltage will be inputted into an alternating 
current amplifier 14, and will be amplified by the alternating current amplifier 14. And the 
alternating voltage outputted from the alternating current amplifier 14 is impressed to the sensor 
head 10 through a capacitor CI. If it has the coil around which lead wire was coiled spirally and 
alternating voltage is impressed to this coil from the above-mentioned alternating-voltage 
generator 12, an alternating current magnetic field will generate the sensor head 10 from the coil 
of this sensor head 10. An eddy current occurs in the device under test on which detection side 
10A of the sensor head 10 was caudad put by the alternating current magnetic field generated 
from the coil at this time. 

[0011] The magnitude of the eddy current generated in a device under test changes with the 
distance of the sensor head 10 and a device under test, and the magnitude of the impedance of 
the coil of the sensor head 10 also changes in connection with this. Change of the impedance of 
the coil of the sensor head 10 changes the amplitude of the alternating voltage outputted. from 
the sensor head 10. That is, the alternating voltage outputted through the alternating current 
amplifier 14 from the alternating-voltage generator 12 is inputted into the coil of the sensor head 
10 through a capacitor CI, and a partial pressure is carried out with a capacitor CI and the coil 
of the sensor head 10. If the alternating voltage outputted from the sensor head 10 is decided by 
magnitude of the impedance of the coil of the sensor head 10 and the impedance of a coil 
changes, the amplitude of the alternating voltage outputted from the sensor head 10 will also 
change. 

[0012] Thus, the amplitude of the alternating voltage outputted from the sensor head 10 is 
determined by the distance of the sensor head 10 and a device under test. And the alternating 
voltage outputted from the sensor head 10 is changed into the direct current voltage according to 
the amplitude by the rectifier 16, and further, this direct current voltage is changed into the 
electrical potential difference by which linearization was carried out to the variation rate of a 
device under test with the linear riser 18, and is outputted to amplifier 20. The amount of 
displacement of a device under test is detected based on the electrical-potential-difference value 



of the direct current voltage outputted to the output terminal from this amplifier 20, and is 
outputted to a display etc. 

[0013] By the way, the coil of the sensor head 10 contains the resistance component of the lead 
wire (copper wire) which forms the coil other than an inductance component. This resistance 
component mainly originates in the direct current resistance of lead wire, and it depends for the 
magnitude of resistance on temperature. For example, when copper wire is used for a coil like 
this example, the value of lead-wire resistance of a coil rises as temperature rises. 
[0014] Therefore, the amplitude value of the alternating voltage outputted from the sensor head 
10 changes not only with change of the inductance of a coil but with change of the lead- wire 
resistance by the temperature change. For example, if the value of lead-wire resistance increases 
in connection with a temperature rise, the Q value of the series resonant circuit of the capacitor 
CI and the sensor head 10 which were mentioned above will decrease, and the amplitude value 
of the alternating voltage outputted from the sensor head 10 will decrease. 

[0015] Thus, the amplitude of the alternating voltage outputted from the sensor head 10 needs to 
amend the amount of displacement of the device under test detected based on the alternating 
voltage outputted from the sensor head 10 to ambient temperature, in order to be dependent not 
only on the distance of the sensor head 10 and a device under test but the ambient temperature 
of the sensor head 10. This amendment is performed as follows. It superimposes on the 
alternating voltage outputted through the alternating current amplifier 14 from the 
alternating-voltage generator 12, and the direct current of a constant voltage is impressed to the 
sensor head 10 through the low pass filter 23 which consists of direct-current constant current 
sources 22 by the coil L2 and the capacitor C2. In addition, a low pass filter 23 separates the 
alternating-voltage generator 12 and the direct-current constant current source 22 in alternating 
current. 

[0016] The direct current impressed to the sensor head 10 is outputted to the R-V converter 24 
through the low pass filter 25 which is changed into the direct current voltage proportional to 
the value of lead-wire resistance, and consists of a coil L3 and a capacitor C3. In addition, a low 
pass filter 25 intercepts the alternating component of the output voltage outputted from the 
sensor head 10, and detects only an in one direction flowed part. 

[0017] The direct current voltage inputted into the R-V converter 24 is changed into the direct 
current voltage of predetermined magnitude based on the magnitude of this direct current 
voltage, and is added to the output voltage of the linear riser 18. That is, the direct current 
voltage inputted into the R-V converter 24 is proportional to the magnitude of lead-wire 
resistance of a coil, and can detect the value of lead-wire resistance of a coil with the current 
value outputted from the direct-current constant current source 22. If the value of lead-wire 
resistance of a coil is detected, the output voltage from the linear riser 18 in the lead-wire 



resistance of arbitration, i.e., the ambient temperature of arbitration, can be drawn from the 
value of lead-wire resistance of this coil, and the output voltage from the linear riser 18. Thereby, 
the R-V converter 24 can be amended so that it may become the output voltage in the lead-wire 
resistance (ambient temperature) to which the proper correction voltage according to the 
inputted direct current voltage was added to the output voltage of the linear riser 18, and the 
output voltage from the linear riser 18 was set beforehand. 

[0018] For example, when copper wire is used for a coil like this example and temperature and 
lead-wire resistance have the relation of a linear expression, as shown in straight-line ** of 
drawing 2 , according to a temperature rise, the output voltage of the linear riser 18 decreases 
almost linearly. On the other hand, as shown in straight-line **, the direct current voltage (direct 
current voltage by lead-wire resistance of a coil) outputted from the sensor head 10 increases 
linearly according to a temperature rise. The R-V converter 24 changes into the 
electrical-potential -difference value on straight-line * * the direct current voltage on straight-line 
** outputted from the sensor head 10, and adds it to the output voltage of the linear riser 18. If 
straight-line ** has the inclination of straight-line ** which shows the output voltage of the 
linear riser 18, and a reverse sign and straight-line ** is added to straight-line **, it will turn 
into straight-line * * which shows a fixed electrical-potential-difference value to temperature (if 
the output voltage of the R-V converter 24 is added to the output voltage of the linear riser 18). 
[0019] As mentioned above, the output voltage which shows the amount of displacement of the 
device under test outputted from the linear riser 18 is amended by addition of the output voltage 
from the R-V converter 24, and comes to show the magnitude of lead-wire resistance of a coil, 
i.e., the electrical-potential-difference value independent of ambient temperature. In addition, 
although the above-mentioned example explained that temperature compensation was 
performed to lead-wire resistance of a coil, the error of the output voltage of the linear riser 18 
contains actually what is depended on the lead-wire resistance on wiring of those other than a 
coil. However, the lead-wire resistance detected by passing a direct current on the sensor head 
10 also includes the lead-wire resistance on wiring of those other than a coil, and temperature 
compensation is performed proper also to the lead-wire resistance on wiring of those other than 
this coil. 

[0020] Moreover, although an electrical potential difference is added to the output voltage of the 
linear riser 18 from the R-V converter 24 and it is made to perform temperature compensation in 
this example, temperature compensation may be performed as the amplification degree of 
amplifier 20 is changed based on the value of the lead-wire resistance detected by supplying a 
direct current not only to this but to a coil. That is, you may make it add amendment to the 
electrical potential difference which transmits a path top in either on the path which the output 
voltage from the alternating-voltage generator 12 transmits. 



[0021] 

[Effect of the Invention] According to the eddy current type displacement sensor which starts 
this invention as explained above, superimpose on alternating current and a direct current is 
supplied to a coil. Since the direct current voltage outputted by this direct current from said coil 
is detected and change of the output voltage of said coil accompanying the resistance change by 
temperature was amended based on this, Temperature compensation of high degree of accuracy 
comes be made in an easy and cheap circuit, without [ without it measures temperature directly, 
and ] forming a coil using lead wire with an expensive small temperature coefficient. 
[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the block diagram showing one example of the eddy current type 
displacement sensor concerning this invention. 

[Drawing 2] Drawing 2 is the graph which showed an example adding the output voltage of the 
linear riser to temperature, the input voltage of a R-V converter and output voltage, and the 
output voltage of a linear riser and a R-V converter of the value of an electrical potential 
difference. 

[Description of Notations] 

10 ~ Sensor head 

12 — Alternating-voltage generator 

14 — Alternating current amplifier 

16 — Rectifier 

18 — Linear riser 

20 — Amplifier 

22 — Direct-current constant current source 
24 — R-V converter 



